SIMPLIFICATION OF COMPOSITE PARAMETRIC SURFACE MESHES
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Surfacescanbedefinedessentiallyin two differentwaysfor modelingobjectsin variousapplicationareaggraph-
ics, finite elementcomputation,etc). The first way consistsin defininga setof conformalparametricpatches,
this approachbeingusedin mostCAD modelers.The secondway consistan definingthe surfaceusinga mesh
reconstructiormethodfrom a setof pointsbelongingto the surface,aswell asvolumetricdata. Our paperwill
focuson the first case,wherea complex objectcan containa large numberof patches.By definition, a patch
dependentneshempreseresthe contoursof eachpatch. Within the contet of finite elementcomputation,t is
more corvenientto reducethe numberof meshelementsandto improve their shapequality, while preserving
the geometryof the object. Mesh simplificationmethodsallow usto respondo the abore requests.Thereare
generallybasedntheoptimizationof geometriccriteria[l]. Let usrecallthatameshof asurfacewhoseelement
verticesbelongto the surfaceis geometricallysuitableif all meshelementsarecloseto the surfaceandif thesup-
porting planeof eachmeshelements closeto tangentplanesof the correspondingurface. Thefirst (proximity)
guarantieghatthe meshis an accurateapproximationof the surface. The second'smoothnessg¢nsureshatthe
surfaceis G!-continuous.An optimal surfacemeshis a geometricmeshwhoseelementsare regular or almost
equilateralwhichis anessentiatequesfor mostapplications).

We presenta meshsimplificationmethodbasedon the Hausdorf distancejn the particularcontect of composite
parametricsurfacemesheslt consistsfirst, in defininga globaltolerancesnvelopearoundthe surfaceandalocal

toleranceconecentredat eachvertex of the referencameshof the surface,thenin eliminatingthe edgesof the

referencemeshif the resultingelementsbelongto the toleranceareas. In fact, theseareasallow usto ensure
respectrely the proximity andthe smoothnesgroperties. The simplified meshcan be optimizedaccordingto

the elementshapequality using edgeswappingand point relocationprocedures.Again, theseoperationsare
appliedif the geometryis presered. Given a patchdependenmeshof a compositeparametricsurface, this

methodis appliedto eachinterfaceedge(connectingverticesbetweentwo differentpatcheswvhich areglobally

G!-continuous)Indeed theseedgesareconstrainedy the patch-dependemiesherlndcanviolatethesizemesh
specification. To identify theseedgesfrom the sole dataof the mesh,the normalsat verticesmust be given.

Severalexamplesshow therelevang of the method.

References
[1] P. HeckbertandM. Garland,*Survey of polygonalsurfacesimplificationalgorithms”, Tech. Rep. CMU-CS
95-194, Carngyie Mellon University, 1995. http://citeseenj.nec.com/heckbert97suwhtml.



